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SYSTEM AND METHOD FOR SECURING
OPTOELECTRONIC PACKAGES FOR
MOUNTING COMPONENTS AT A
MOUNTING ANGLE

TECHNICAL FIELD

The present disclosure relates to optoelectronic packaging
and 1n particular, to a system, apparatus and method for secur-
ing an optoelectronic package for mounting components at a
mounting angle.

BACKGROUND INFORMATION

The following descriptions and examples are not admitted
to be prior art by virtue of their inclusion within this section.

Certain optoelectronic packages include components that
are mounted at an angle (1.e., a mounting angle) relative to
other components or mounting surfaces in the optoelectronic
package. One such angled component 1s a photodetector. The
term photodetector generally refers to any type of radiation
detector that detects electromagnetic radiation. One type of
photodetector 1s a two-layer junction photodetector, or pho-
todiode, which has a semiconductor p-n junction that pro-
duces electrical current under 1llumination with electromag-
netic radiation. A photodetector may be used 1 a laser
package (e.g., 1n an optical transmitter) to monitor light being,
emitted from a laser and coupled 1nto an optical fiber. A
photodetector may also be used 1n a photodetector package
(e.g., 1n an optical recerver) to recetve and detect light exiting
an optical fiber.

In a laser package, for example, the photodetector 1s com-
monly provided in the same package as the laser to function as
a check device to verily the proper operation of the laser. This
photodetector 1s sometimes referred to as a “monitor photo-
detector” or “monitor photodiode,” due to 1ts function 1n
monitoring the output power of the laser. In such laser pack-
ages, a liber may be mounted to recerve the primary laser light
output from a laser diode and a photodiode may be mounted
to recerve the small portion of light emitted from the back of
the laser diode. This photodiode may be mounted at an inter-
mediate angle between 0° and 90° relative to the emitted light
because an angle of 0° may detect too little light and an angle
of 90° may cause excessive back retlection. Likewise, a pho-
todiode may be mounted at an angle within a photodetector
package 1n a recerver so that the light output from the output
end of the fiber 1s directed onto the active or light-receiving
region of the surface of the photodiode.

One example of an optoelectronic package 1s a TO (tran-
s1stor outline) can type package, which may be used to align
and position the photodetector, laser, fiber, and/or related
optical components. Other optical components may 1nclude
collimation and coupling lenses, 1solators, and the like to
optically couple the laser or photodiode to the fiber. These
components may be mounted 1n the TO can package (e.g., to
the TO can post and/or header), and an optical fiber may be
aligned with the components and coupled to the package
(e.g., sometimes referred to as fiber pigtailing ). As mentioned
above, some of these components (e.g., the photodetector)
may be mounted at a mounting angle (e.g., between 0° and
90° 1n the TO can package, while other components are not
angled (1.e., a mounting angle of 0°).

To mount the components (e.g., laser diodes, photodiodes,
lenses, and the like) 1n the proper locations with the desired
mounting angles, the optoelectronic package may be first
secured 1n a fixture. A pick and place machine may then
precisely position the components in the appropriate mount-
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ing location within the package for bonding to the mounting
surface. Mounting components at an angle using these
machines presents unique challenges because the pick and
place machines generally position components straight into
the package (1.e., not at an intermediate mounting angle).
Existing fixtures are configured to secure TO can packages
and to angle the packages to allow certain components to be
bonded at an intermediate mounting angle; however, these
fixtures sufler from a number of drawbacks. In particular,
some existing fixtures use a screw to provide angular adjust-
ment to position the package at the desired angle, which 1s
slow and creates problems at the production line. Existing,
fixtures also use a vacuum to hold the TO can package 1n
place, which requires O-ring seals and may leak under certain
conditions. Existing fixtures also do not allow the TO can
packages to be easily unloaded, which may result in damage
to the package.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features and advantages will be better
understood by reading the following detailed description,
taken together with the drawings wherein:

FIG. 1 1s a perspective view of an optoelectronic package
that may be used with a system and method for securing
optoelectronic packages, consistent with one embodiment of
the present disclosure;

FIG. 2 15 a side view of an optoelectronic package fixture,
consistent with one embodiment of the present disclosure;

FIGS. 3A and 3B are side views of optoelectronic package
fixtures 1n a non-angled position and an angled position,
respectively, consistent with another embodiment of the
present disclosure; and

FIGS. 4A-4F are side views illustrating a method of using,
a system for securing optoelectronic packages, consistent
with a further embodiment of the present disclosure.

DETAILED DESCRIPTION

Generally, a system and method for holding optoelectronic
packages, consistent with the present disclosure, may be used
to secure one or more optoelectronic packages for mounting
one or more components at a mounting angle (1.e., an inter-
mediate angle between 0 and 90°). As described in greater
detail below, the system may include one or more fixtures
configured secure the optoelectronic package(s) and to pivot
from a non-angled position to a single, fixed angled position
to facilitate mounting the components at the mounting angle.
According to exemplary embodiments described herein, fix-
tures may be configured to secure a TO can type package
while one or more components, such as photodetectors, are
mounted to the TO can type package, for example, by bond-
ing. The TO can type package may be a TO can laser package
including a monitor photodetector or a TO can photodetector
package. The system and method described herein may also
be configured to secure other types of optoelectronic pack-
ages.

FIG. 1 shows one example of a TO can laser package 100
that may be secured using the system and method described
herein. The TO can package 100 includes a TO can header
102 and TO can housing 104. TO can housing 104 may be
configured to optically couple a semiconductor laser 106 to
an optical fiber 108. Laser 106 may be located 1n a variety of
different arrangements, such as on a submount 110 disposed
within the TO can housing 104.

The TO can housing 104 may align and position laser 106,
optical fiber 108 and related optical components to each other
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so that the laser 106 may be optically coupled to the fiber 108.
In some embodiments, the TO can housing 104 may be
coupled to a TO can header 102 having a TO can post 112.
Laser 106 may be mounted on laser submount 110 located on
TO can post 112 of TO can header 102. TO can package 100
may also include one or more conductive pins 114, which
may extend through TO can header 102. TO can package 100
may further include a photodetector 116, which may be
coupled to a photodetector submount 118. The photodetector
116 (and the optional submount 118) may be positioned at an
angle between 0° and 90° such that the photodetector 116
detects a sulficient amount of light while minimizing exces-
stve back reflection. Of course, other configurations and
arrangements are also possible. A similar TO can type laser
package may also be used for a photodetector package (1.e.,
without a laser).

Referring now to FIG. 2, an exemplary embodiment of an
optoelectronic package fixture 200 1s shown. Optoelectronic
package fixture 200 may be configured to receive and hold an
optoelectronic package, such as TO can header 102 shown 1n
FIG. 1, during mounting of one or more components at a
mounting angle 0. In one example, the fixture 200 may secure
the TO can header 102 for bonding the photodetector 116
(and optionally photodetector submount 118) to an angled
mounting surface 120 on the TO can header 102. For a pho-
todetector, for example, the mounting angle may be between
0° and 90° and may be selected to allow the photodetector to
detect a suilicient amount of light while minimizing excessive
back reflection.

Fixture 200 generally includes a top portion 210 and a
bottom portion 220 defining a passageway 224 extending
through both portions 210, 220. The top portion 210 includes
a package supporting surface 212 that receives and supports
the optoelectronic package (e.g., the TO can header 102). The
passageway 224 receives the pins 114 of the optoelectronic
package and may allow the pins 114 to extend beyond the
bottom portion 220 of the fixture 200. The bottom portion 220
may include an angled bottom surface 222 configured to
contact an abutting member 240 when the fixture 200 1s 1n the
angled position. The bottom surface 222 may form an angle
relative to the package supporting surtace 212, which 1s sub-
stantially equal to the mounting angle 0 (1.e., within accept-
able tolerances known to those skilled 1n the art). Because the
bottom surface 222 forms this angle 0 relative to the package
support surface 212, the fixture 200 1s angled at the desired
mounting angle 0 when the bottom surface 222 abuts the
abutting member 240. When the optoelectronic package (e.g.,
the TO header 102) includes an angled mounting surface 120,
for example, the angled mounting surface 120 may lie sub-
stantially 1n a horizontal plane 2 (1.e., within acceptable tol-
erances known to those skilled in the art) when the bottom
surface 222 abuts the abutting member 240. This allows the
angled components (e.g., photodetector 116 and optionally
photodetector submount 118) to be mounted 1n a generally
straight downward direction to the mounting surface 120 as
indicated by arrow 208. Thus, a conventional pick and place
machine may be used to mount components at the mounting
angle 0.

The top portion 210 of the fixture 200 may also be pivot-
ably mounted about a pivot point 230, which allows the
fixture to pivot or swing from a non-angled position to the
angled position shown 1n FIG. 2. In one embodiment, the top
portion 210 1s pivotably mounted on a shaft or axle 232. The
non-angled position 1s generally the position when the pack-
age support surface 212 lies substantially 1n the horizontal
plane 2 (1.e., within acceptable tolerances known to those
skilled 1n the art). The pivot point 230 may be offset from the
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center of mass of the fixture 200 such that the fixture 1s
allowed to swing freely from the non-angled position to the
angled position, as will be described 1n greater detail below.

In one embodiment, axle 232 passes through an overhanging
portion 216 of the top portion 210 of the fixture 200.

The fixture 200 may also include a magnetic region 214
proximate the package supporting surface 212 to magneti-
cally secure the optoelectronic package (e.g., the TO can
header 102). According to one embodiment, using a magnetic
force to secure the optoelectronic package to the fixture 200
simplifies the process of securing the packages and the struc-
ture used to secure the packages. In one embodiment, the
magnetic region 214 may be formed by a magnetic ring
secured within the top portion 210 of the fixture 200, for
example, using any of a variety of different techniques, such
as bonding, welding, etc. The magnetic region 214 may also
be formed by other techniques, such as magnetization of the
fixture 200. The magnetic region 214 may be constructed out
of a variety of different magnetic materials. Some magnetic
materials include, but are not limited to, iron, nickel, cobalt,
ceramic magnets, alnico magnets, permanent, and temporary
magnets. Other shapes and configurations of the magnetic
region 214 are also within the scope of the present disclosure.

Referring now to FIGS. 3A and 3B, one embodiment of a
system for securing optoelectronic packages may include a
plurality of fixtures 3004, 30056 pivotably mounted together.
The fixtures 300a, 3006 pivot 1n a pivot direction (e.g.,
counter-clockwise) from the non-angled position (FIG. 3A)
to the angled position (FIG. 3B). Each of the fixtures 300aq,
3005 may have a structure similar to the fixture 200 shown 1n
FIG. 2 and described above and may be pivotably mounted on
respective axles 332a, 3325 to allow pivoting around respec-
tive pivot points 330a, 33056. The fixtures 300a, 3005 may be
prvotably mounted at a pitch L, which 1s measured as the
distance between the pivot points 3304, 3305.

The fixtures 300a, 3005 may have a complimentary geom-
etry and spacing designed to prevent the fixtures 300a, 3005
from pivoting bevond the non-angled and angled positions.
When the fixtures 300a, 3005 are in the non-angled position
(FIG. 3A), the fixtures 300a, 30056 may be prevented from
pivoting 1n a direction opposite the pivot direction. To prevent
such rotation 1n one embodiment, the fixtures 300a, 3006 may
include sides 308a, 30856, 309q, 309H that engage mating
sides of adjacent fixtures. In the non-angled position, for

example, sides 308a, 3095 of the fixtures 300a, 30056 contact
cach other to prevent such rotation.

To prevent rotation beyond the angled position, the fixtures
300a, 3005 may include first and second sides 304a, 306a,
304H, 3066. The fixtures 300aq, 3005 may be pivotably
mounted such that there 1s a spacing a between sides 306aq,
3045 of adjacent fixtures 300a, 3005 when 1n the non-angled
position (FIG. 3A). As shown 1n FIG. 3B, the pitch L and
spacing a may be set such that fixtures 3004, 3005 are allowed
to pivot the extent of the mounting angle 0 (1.e., to the angled
position where the bottom surfaces 322a, 3225 contact abut-
ting members 340a, 34056) before the sides 306a, 3045 con-
tact each other and prevent further rotation 1n the pivot direc-
tion. In one embodiment, the extent of rotation may be limited
to the angle 0 by setting the pitch L and spacing a according
to the following equation:

Cos(0)=(L-a)/L Eq. (1)
This arrangement maximizes the pitch and allows an increase
in the number of fixtures that may be mounted together 1n a
system, thereby increasing the efficiency of the production
line.
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Referring now to FIGS. 4A-4F, one embodiment of a sys-
tem 400 and method for securing optoelectronics packages 1s
shown and described in greater detail. System 400 may
include a plurality of fixtures 402a-402d pivotably mounted
together and each configured to receive and secure respective
optoelectronic devices (e.g., TO can headers 102a-102d), for
example, as described above. The fixtures 402a-402d may be
pivotably mounted between sides 450, 452 of the system 400.
The sides 450, 452 of the system 400 may be configured to
removably engage one or more bases, such as a first base 442
(FIGS. 4A-4D) including abutting members 440a-440d cor-
responding to the fixtures 402a-4024 and a second base 470
(FIGS. 4E-4F) including one or more ejection members 472
described 1n greater detail below.

The system 400 may further include a securing mechanism
460, such as a clamp, that secures the fixtures 402a-4024 1n
the non-angled position and prevents rotation of the fixtures
402a-402d to the angled position. In some embodiments,
securing mechanism 420 may include a threaded member that
1s threadably received 1n the side 452 and engages the side of
a fixture 4024. Other mechanisms capable of securing the
fixtures 402a-4024 against rotation may also be used.

In operation, the system 400 may be used to secure opto-
clectronic packages during the process of mounting compo-
nents as described below 1n greater detail. With the fixtures
402a-402d secured 1n the non-angled position (FIG. 4A), a
plurality of optoelectronic packages (e.g., TO can headers
1024-1024d) may be secured to respective fixtures 402a-4024,
for example, as described above. The secured fixtures 402a-
402d may then be positioned onto the first base 442 (FI1G. 4B)
such that the pins 114a-1145 of the optoelectronic packages
are positioned between the abutting members 440a-440d.
While the fixtures 402a-402d are secured 1n this non-angled
position, certain non-angled components may be mounted to
the optoelectronics packages. For example, lasers, ther-
mistors and/or submounts (not shown) may be positioned
using a pick and place machine and bonded to each of the TO
can headers 102a-1024 and/or TO can posts.

The fixtures 402aq-4024 may then be released (e.g., by
releasing the securing mechanism 460) and allowed to pivot
to the angled position (FIG. 4C) at which the fixtures 402a-
4024 abut the respective abutting members 440a-440d. As
such, the fixtures 402a-402d p1vot from a non-angled position
to a single, fixed angled position, which 1s more accurate than
adjusting through a range of angles. With the fixtures 402a-
4024 1n the angled position supported on the abutting mem-
bers 440a-440d, the angled components may be mounted to
the optoelectronic packages. For example, the photodetectors
and/or submounts may be positioned using a pick and place
machine (e.g., a MRSI machine) and bonded to each of the
TO can headers 102a-102d. Supporting the fixtures 402a-
402d on the abutting members 440a-4404d 1n the angled posi-
tion also stabilizes the optoelectronic packages during this
mounting operation.

After mounting the angled components, the securing
mechanism 460 may be used to secure the fixtures 402aq-402d
back in the non-angled position (FIG. 4D). With fixtures
402a-402d secured 1n the non-angled position, the fixtures
402a-402d may be removed from the first base 442 and posi-
tioned over the second based 470 (FIG. 4E). The secured
fixtures 402a-402d may be moved relative to the second base
470 such that the ¢jection member 472 contacts the pins
114a-1144d and causes the optoelectronic packages (e.g., the
TO can headers 102a-102d) to disengage from the respective
fixtures 402a-402d (FIG. 4F). In an embodiment with the TO
can headers 102a-1024 magnetically coupled to the fixtures
402a-402d, for example, the ejection member 472 may exert
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a force sullicient to overcome the magnetic force. The ejec-
tion of the optoelectronic packages facilitates removal of the
packages from the system 400 with minimal damage to the
packages.

Accordingly, the embodiments of the system and method
described herein facilitate holding an optoelectronic package,
such as a TO can package, during the packaging and mount-
ing operations such as the photodetector bonding process.

Consistent with one embodiment, a system 1s provided for
securing optoelectronic packages for mounting at least one
component at a mounting angle relative to the optoelectronic
package. The system includes a plurality of fixtures config-
ured to receive and secure a plurality of optoelectronic pack-
ages. Each of the fixtures includes a package supporting
surface configured to support a respective one of the opto-
clectronic packages. Each of the fixtures 1s also pivotably
mounted about a pivot point that 1s offset from a center of
mass of the fixture such that the fixtures are configured to
pivot freely from a non-angled position to a single fixed
angled position 1n which the package supporting surface of
cach of the fixtures forms an angle 0 relative to a horizontal
plane with the angle 0 being substantially equal to the mount-
ing angle. The system may also include a securing mecha-
nism configured to secure the plurality of fixtures in the
non-angled position and configured to release the plurality of
fixtures to pivot to the angled position.

Consistent with another embodiment, a fixture 1s provided
for securing an optoelectronic package for mounting at least
one component at a mounting angle relative to the optoelec-
tronic package. The fixture includes a top portion configured
to recerve the optoelectronic package. The top portion
includes a package supporting surface configured to support
the optoelectronic package, a magnetic portion configured to
magnetically secure the optoelectronic package, and a pivot
point configured to pivotably mount the fixture. The pivot
point 1s oifset from a center of mass of the fixture such that the
fixture 1s configured to freely pivot from a non-angled posi-
tion to an angled position. The fixture also includes a bottom
portion extending from the top portion. The bottom portion
includes an angled bottom surface being angled relative to the
package support surface at an angle substantially equal to the
mounting angle. The top portion and the bottom portion
define a passageway extending through both the top portion
and the bottom portion for recerving the optoelectronic pack-
age.

Consistent with a further embodiment, a method 1s pro-
vided for mounting at least one optoelectronic component at
a mounting angle i an optoelectronic package. The method
includes: securing at least one fixture in a non-angled posi-
tion; securing at least one optoelectronic package to a pack-
age support surface of the at least one fixture; allowing the at
least one fixture to pivot to a single fixed angled position 1n
which the package supporting surface forms an angle relative
to a horizontal plane, the angle being substantially equal to
the mounting angle; and mounting the optoelectronic com-
ponent to the at least one optoelectronic package while in the
angled position.

While the principles of the invention have been described
herein, 1t 1s to be understood by those skilled in the art that this
description 1s made only by way of example and not as a
limitation as to the scope of the mmvention. Other embodi-
ments are contemplated within the scope of the present inven-
tion in addition to the exemplary embodiments shown and
described herein. Modifications and substitutions by one of
ordinary skill 1n the art are considered to be within the scope
of the present mnvention, which 1s not to be limited except by
the following claims.
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What 1s claimed 1s:

1. A system for securing optoelectronic packages for
mounting at least one component at a mounting angle relative
to the optoelectronic package, the system comprising:

a plurality of fixtures configured to receive and secure a
plurality of optoelectronic packages, each of the fixtures
including a package supporting surface configured to
support a respective one of the optoelectronic packages,
cach of the fixtures being pivotably mounted about a
pivot point that 1s offset from a center of mass of the
fixture such that the fixtures are configured to pivot
freely from a non-angled position to a single fixed
angled position 1n which the package supporting surface
of each of the fixtures forms an angle 0 relative to a
horizontal plane, the angle 0 being substantially equal to
the mounting angle; and

a securing mechanism configured to secure the plurality of
fixtures 1n the non-angled position and configured to
release the plurality of fixtures to pivot to the angled
position.

2. The system of claim 1, further comprising;:

at least a first base including at least one abutting member
extending therefrom, said first base being configured to
be positioned beneath the fixtures with the abutting
member extending toward at least one of the fixtures;
and

wherein at least one of the fixtures includes an angled
bottom surface configured to abut a respective one of the
abutting members 1n the angled position, the angled
bottom surface being angled relative to the package sup-
port surface at an angle substantially equal to the mount-
ing angle.

3. The system of claim 1, wherein each of the fixtures
includes a magnetic region configured to magnetically couple
respective ones of the optoelectronic packages.

4. The system of claim 1, wherein each of the fixtures
define a passageway extending from the package supporting
surface through a fixture bottom portion and configured to
receive a portion of the optoelectronic package such that the
optoelectronic package extends beyond the fixture bottom
portion.

5. The system of claim 1, wherein the fixtures are spaced
with a spacing and a pitch that allows the fixtures to pivot to
the angled position and prevents pivoting beyond the angled
position.

6. The system of claim 1 wherein the fixtures have a spac-
ing a and a pitch L, and wherein the spacing a, the pitch L, and
the angle 0 are related according to the equation Cos(0)=(L—
a)L.

7. The system of claim 1, wherein the fixtures are config-
ured to recerve and secure TO can type packages including a
TO can header.

8. The system of claim 1, further comprising at least one
axle pivotably coupling a plurality of the fixtures.

9. The system of claim 4 further comprising a second base
including at least one ¢jection member extending therefrom,
the second base being configured to be positioned beneath the
fixtures such that the ¢jection member contacts ends of the
optoelectronics packages extending beyond from the fixture
bottom portion to detach the plurality of optoelectronic pack-
ages from the plurality of fixtures.

10. A fixture for securing an optoelectronic package for
mounting at least one component at a mounting angle relative
to the optoelectronic package, the fixture comprising;:

a top portion configured to recerve the optoelectronic pack-

age, the top portion including a package supporting sur-
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face configured to support the optoelectronic package, a
magnetic portion configured to magnetically secure the
optoelectronic package, and a pivot point configured to
pivotably mount the fixture, the pivot point being offset
from a center of mass of the fixture such that the fixture
1s configured to freely pivot from a non-angled position
to an angled position; and

a bottom portion extending from the top portion, the bot-

tom portion including an angled bottom surface being
angled relative to the package support surface at an angle
substantially equal to the mounting angle, and wherein
the top portion and the bottom portion define a passage-
way extending through both the top portion and the
bottom portion for recerving the optoelectronic package.

11. The fixture of claam 10, wherein the top portion 1s
configured to recerve a TO can type package including a TO
can header.

12. The fixture of claim 10, wherein the magnetic portion
includes a magnetic ring.

13. A method of mounting at least one optoelectronic com-
ponent at a mounting angle in an optoelectronic package, the
method comprising:

securing at least one fixture in a non-angled position;

securing at least one optoelectronic package to a package

support surface of the at least one fixture;
allowing the at least one fixture to pivot to a single fixed
angled position 1n which the package supporting surface
forms an angle relative to a horizontal plane, the angle
being substantially equal to the mounting angle; and

mounting an optoelectronic component 1 a generally
straight vertical direction to the at least one optoelec-
tronic package while the fixture 1s positioned in the
angled position.

14. The method of claim 13, wherein securing the opto-
clectronic package includes magnetically coupling the at
least one optoelectronic package to the at least one fixture.

15. The method of claim 13, wherein securing the at least
one fixture in the non-angled position includes securing the at
least one fixture with a securing mechanism, and wherein
allowing the at least one fixture to pivot to the single angled
position includes releasing the securing mechanism.

16. The method of claim 13, further comprising position-
ing the fixture over a base including at least one abutting
member, and wherein the at least one fixture 1s allowed to
pivot until a bottom surface of the fixture abuts the abutting
member.

17. The method of claim 13, wherein a portion of the
optoelectronic package extends through a passageway 1n the
fixture and beyond a bottom portion of the fixture, and further
comprising positioning the fixture over a base including at
least one ejection member such that the ejection member
ejects the optoelectronic package by exerting a force upon the
optoelectronic package.

18. The method of claim 13, wherein securing the at least
one fixture includes securing a plurality of fixtures pivotably
mounted with a spacing and pitch.

19. The method of claim 13, wherein the optoelectronic
package 1s a TO can type package.

20. The method of claim 13, wherein the optoelectronic
component 1s a photodetector.

21. The method of claim 13 further comprising mounting at
least one component to the package while the fixture 1s posi-
tioned 1n the non-angled position.

22. The method of claim 20 wherein the optoelectronic
package 1s a laser package.
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